C ataract surgery is one of the most commonly performed ambulatory procedures in the United States, and the incidence of cataract surgery in the United States has steadily increased during the past few decades. [1] [2] [3] [4] However, wide variation remains in the profiles of patients who receive cataract surgery in the United States. Previous studies [5] [6] [7] have found that patients who are white, female, and insured are more likely to undergo cataract surgery. These studies were limited by a short period of assessment, cross-sectional design, use of self-reported data, and concentration in specific geographic regions. There is a need for additional study of the factors associated with receiving cataract surgery in large US patient populations with cataract during an extended period. Medicare and the Veterans Health Administration (VHA), the largest integrated health care system in the United States, provide databases on 2 such populations. In addition to having a wide variety of demographic, ocular, systemic diagnosis, and procedure data available, these databases represent 2 distinct US adult patient populations who receive health care coverage through 2 unique systems. This study examined and compared the factors associated with cataract surgery use in Medicare and VHA patients.
Methods

Study Population and Databases
This population-based retrospective cohort study included 3 073 465 Medicare and VHA patients with cataract diagnosis between January 1, 2002, and January 1, 2012. Data for Medicare patients were obtained from a 5% random sample of Medicare beneficiaries from the 2002-2012 Denominator and Physician-Supplier Part B files from the Centers for Medicare & Medicaid Services. Medicare patients with the following characteristics were excluded: age younger than 65 years, residence outside the 50 states of the United States or the District of Columbia, lack of Medicare Part B coverage, and coverage from a health maintenance organization outside the Centers for Medicare & Medicaid Services. Data for VHA patients were obtained from the 2002-2012 acute care inpatient files, outpatient files, and Beneficiary Identification Records Locator Subsystem death file of the VHA national administrative databases. Patients from the VHA were excluded if they resided outside the 50 states of the United States or the District of Columbia. We excluded Medicare patients younger than 65 years because only patients younger than 65 years with specific disabilities qualify for Medicare, and their inclusion could lead to selection bias and decreased generalizability. Data were deidentified, and all data collection was retrospective using insurance billing codes for both databases. As such, written and/or oral consent was not collected from patients within either database. This study was approved by the institutional review boards of UCLA (University of California, Los Angeles) and the Greater Los Angeles Veterans Affairs Health System.
The study population in both databases included patients with an International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis code for cataract between January 1, 2002, and January 1, 2012. 8 Patients from both databases with ICD-9-CM codes for pseudophakia or aphakia before the date of the diagnosis code for cataract were excluded from the study. Data analysis was performed from July 1, 2016, to July 1, 2017.
Outcome
The outcome of interest was cataract surgery. The occurrence of cataract surgery was defined by Current Procedural Terminology (CPT) codes in the Medicare database and by CPT or ICD-9-CM procedure codes in the VHA database. Two separate indicator variables were created to examine the occurrence of cataract surgery. The first variable examined whether patients received cataract surgery within 1 year of diagnosis. Time between the date of the first appearance of the ICD-9-CM diagnosis code for cataract and the date of the CPT or ICD-9-CM procedure code was calculated, and if this duration was less than 1 year, patients were designated as having received cataract surgery within 1 year of diagnosis. The second variable examined whether patients received cataract surgery within 5 years of diagnosis and was created in the same manner except that patients were designated as having received surgery if the duration between diagnosis and surgery was less than 5 years.
Exposures
Exposure variables included demographics, systemic comorbidities, and ocular comorbidities. Demographic information included age at time of cataract diagnosis, sex, race/ethnicity, and region of US residence. Systemic comorbidities included the Charlson Comorbidity Index (CCI) score, which determines 1-year mortality based on a set of 17 comorbidities using a score from 0 to 6, with 0 indicating lowest and 6 indicating highest risk of mortality. For this study, these comorbidities were grouped into cardiovascular disease, chronic pulmonary disease, chronic renal disease, liver and gastrointestinal disease, diabetes, malignant neoplasm, connective tissue disease, AIDS, dementia, and hemiplegia. Ocular comorbidities that were assessed included age-related macular degeneration, diabetic retinopathy, and glaucoma. Determination of sys-
Key Points
Question What characteristics are associated with receiving cataract surgery within the US Medicare and Veterans Health Administration patient populations?
Findings In this cohort study of 1.2 million Medicare patients and 1.9 million Veterans Health Association patients, a greater proportion of Medicare patients received cataract surgery within 1 and 5 years of cataract diagnosis. Within both groups, older vs younger age, residence in the southern vs other parts of the United States, and chronic pulmonary disease vs no such disease were associated with increased odds of cataract surgery at 1 and 5 years after diagnosis.
Meaning Although a larger proportion of Medicare patients with cataract underwent surgery, both patient populations had similar characteristics associated with receiving cataract surgery.
temic and ocular comorbidities was based on ICD-9-CM diagnosis codes for each condition in both databases.
Statistical Analysis
Age, race/ethnicity, and region of US residence were analyzed as categorical variables as indicated in Table 1 . The remaining variables were analyzed as dichotomous variables. Region of residence was condensed from previous categorizations in the Medicare database and classified based on the US Census geographic divisions and regions (eAppendix in the Supplement). All baseline covariates were examined using descriptive statistics, and univariable comparisons were performed between patients with cataract in Medicare and patients with cataract in the VHA using χ 2 tests for categorical variables and 2-tailed t tests for continuous variables. The number of patients who received cataract surgery within 1 year and 5 years of cataract diagnosis was compared between patients with cataract in Medicare and patients with cataract in the VHA by using χ 2 tests. These comparisons were performed for the overall study population and in male patients and patients 65 years and older. To identify multivariable determinants of receiving cataract surgery in each population, logistic regression models were performed, including all baseline covariates in the model as exposures and cataract surgery as the outcome. Separate models were performed for receiving cataract surgery within 1 year of diagnosis and cataract surgery within 5 years of diagnosis. P values were calculated using χ 2 tests for crude analyses of categorical variables, 2-tailed t tests for crude analyses of continuous variables, and logistic regression models for adjusted analyses. All reported P values are 2-sided. All statistical analyses were conducted using SAS, version 9.3 (SAS Institute).
Results
Study Population Characteristics
The Factors Associated With Receiving Cataract Surgery years. All selected ocular comorbidities (age-related macular degeneration, glaucoma, and diabetic retinopathy) were associated with increased odds of cataract surgery within 5 years of diagnosis in the Medicare and VHA patients (Table 4) .
Patients Undergoing Cataract Surgery
Discussion
This study provides a comprehensive view of patient-level factors associated with receiving cataract surgery in 2 large cohorts within the US population. We found a nearly 3-fold higher proportion of patients receiving cataract surgery within Medicare at 1 and 5 years after diagnosis compared with patients within the VHA, a finding that persisted in the groups comparing male patients and patients 65 years and older. Such findings may represent inherent differences in these 2 systems. The Medicare database offers a comprehensive view of cataract surgery in the US population of patients 65 years and older who are covered under a uniform administrative system and accounts for an estimated 80% or more of all cataract operations performed in the United States. 2 The VHA is the largest nationally integrated health care system in the country, employs salaried physicians, and services a unique population of patients who carry a higher disease burden than the typical US patient. [9] [10] [11] [12] Differences in factors at the patient level (eg, patient demographics, social supports, and preferences), practitioner level (eg, practitioner motivation for surgery and incentives), and institutional level (eg, availability and accessibility of surgery centers) may affect who receives cataract surgery in each group. 5, 7, [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Given that cataract surgery requires multiple preoperative and postoperative visits, distance to a medical center and accessibility of transportation may play important roles in patient willingness and ability to undergo surgery. 13, 14 Likelihood of receiving cataract surgery in the VHA has been associated with proximity to VHA medical centers, suggesting that distance to medical centers represents a potential barrier to veterans seeking eye care in the VHA. 15 Furthermore, we found that a higher CCI score was associated with increased odds of receiving cataract surgery in the VHA but not in Medicare.
Higher service-connected disability among veterans has been associated with seeking VHA care in multiple prior studies. [15] [16] [17] [18] [19] Such findings may reflect patients' reliance on serviceconnected disability benefits within the VHA; veterans eligible for higher levels of VHA services and benefits may have greater utilization of VHA medical care because of the increased support within the system. At the patient level, differences in age may play a role in explaining why the proportion of patients receiving cataract surgery was lower in the VHA than in Medicare. Higher rates of eye care use among older individuals, who tend to have higher rates of visually significant cataracts, are likely to account for the association of age with cataract surgery. 5, 7, 13, 14, 20 We found that a higher proportion of veterans older than 65 years had cataract surgery compared with the general veteran population; why this proportion was still significantly lower compared with the Medicare group merits additional study. Patient characteristics associated with receiving cataract surgery were similar in the Medicare and VHA patients. In both systems, residence in the southern United States was associated with increased odds of receiving cataract surgery at 1 and 5 years after diagnosis; increased strength of UV radiation at southerly latitudes may promote cortical and posterior subcapsular cataract formation. 13, [24] [25] [26] In addition, chronic pulmonary disease was the systemic comorbidity most strongly correlated with cataract extraction in both cohorts at 1 and 5 years after diagnosis, which may reflect the higher risk for cataract with cigarette smoking and/or with inhaled and oral corticosteroid use. [27] [28] [29] [30] Patients with ocular comorbidities were also more likely to have cataract surgery in both systems at 1 and 5 years after diagnosis. Comorbid glaucoma has been associated with higher risk of cataract secondary to use of intraocular pressure-lowering medications; in addition, removal of cataract in patients with glaucoma is known to reduce Abbreviations: CCI, Charlson Comorbidity Index (assigns patients a score of 0 to 6 where 0 indicates lowest risk and 6 highest risk of mortality); NA, not applicable; OR, odds ratio; VHA, Veterans Health Administration.
a Adjusted for all covariates in Table 1 .
Research Original Investigation
Characteristics Associated With Receipt of Cataract Surgery in the United States intraocular pressure. 31, 32 Finally, patients with multiple ocular comorbidities experience increased contact with ophthalmic care practitioners. 14 Such factors may contribute to increased likelihood of undergoing cataract surgery within the Medicare and VHA systems. Black race was associated with decreased odds of receiving cataract surgery within both cohorts at 5 years after diagnosis. The difference in cataract surgery frequency between black and white patients has previously been noted and cannot be explained fully by differences in cataract prevalence. 5, 6, 13, 33, 34 patients with glaucoma have found that decreased trust in the physician is associated with nonwhite race/ethnicity. How these variables influence utilization of cataract surgery within these US populations merits further study. Dementia was also associated with decreased odds of receiving cataract surgery in both groups at 1 and 5 years after diagnosis. Prior studies [38] [39] [40] [41] have found an association between poor cognitive function and vision impairment, along with lower rates of cataract surgery among patients with cognitive impairment, most likely because of the unique challenges that dementia poses in cataract surgery. These challenges include difficulty arranging transportation for individuals residing in nursing facilities, issues with anesthesia and patient safety, questions regarding informed consent, and uncertain visual improvement because of the overlap between visual impairment attributable to cataract and visual symptoms of neurodegenerative diseases. 38, 40, 42 However, after cataract surgery, patients with Alzheimer disease have neuropsychological and behavioral improvement, which significantly reduces caregiver burden. 43 These findings highlight a need for improved perioperative planning in the treatment of patients with visually significant cataract and dementia.
Strengths and Limitations
A main strength of this study is its large sample size using patient data from both Medicare and the VHA, 2 major health care databases that represent unique US patient populations. Limitations of this study include its use of a large administrative database and its retrospective design. Because Medicare claims data and the National Patient Care Database are used primarily for administrative rather than clinical data, their accuracy varies with respect to ICD-9-CM codes across medical centers, and some information may have been missed during data collection. 44 Coding of location is limited to state boundaries, and residence is recorded at the time of cataract diagnosis. Because this study did not perform any formal adjustments for multiple comparisons, it is possible that some effect estimates in our study were significant because several potential determinants for cataract surgery were examined. However, because the study was aimed at providing a general description of potential factors associated with cataract surgery in the Medicare and VHA populations rather than attempting to prove specific associations, we thought it would not be beneficial to perform formal statistical testing for multiple comparisons, such as the Bonferroni correction. 45 In addition, inherent to the retrospective nature of the study, causation cannot be inferred.
Finally, our findings cannot be generalized to uninsured patient populations.
Conclusions
We found that a larger proportion of Medicare patients with cataract diagnosis received cataract surgery at 1 and 5 years after diagnosis compared with VHA patients. Patient characteristics associated with likelihood of cataract surgery were similar in both groups. Such findings suggest that few disparities exist with respect to selection of candidates for surgery between both systems. However, reasons for the lower overall likelihood of cataract surgery in the VHA merit further study. Finally, we found that similar characteristics were associated with decreased likelihood of cataract surgery within both cohorts. Future population-based surveys are needed to identify any potential gaps that affect utilization of cataract surgery in these cohorts to ensure that all patients who require cataract surgery can receive it.
